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My Background

e Statistician

e 25 years research experience (nearly exclusively!) in methodological and
applied evidence synthesis

Aims of Talk

* Highlight 2 particularly interesting, complex & challenging reviews CRSU
collaborated on

* Indication of what is possible / desirable(?) at the methodological “cutting-edge” using
emerging methodology

* Outline CRSU developed software
* Designed to aid others doing complex data synthesis



Case Study 1

Component Network Meta-Analysis:
Behavioural interventions for smoking
cessation



What is component network meta-analysis?
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Cochrane Database of Systematic Reviews Review - Overview

Behavioural interventions for smoking cessation: an overview and
network meta-analysis
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* Objective: conduct a component network meta-analysis to determine
how modes of delivery; person delivering the intervention; and the
nature, focus, and intensity of behavioural interventions for smoking
cessation influence the likelihood of achieving abstinence six months
after attempting to stop smoking; and whether the effects of behavioural
interventions depend upon other characteristics, including population,
setting, and the provision of pharmacotherapy.



Evidence Base

e 33 previous Cochrane reviews used to identify studies:

* From which 312 randomised controlled trials, representing 250,563
participants and 845 distinct study arms, met the criteria for inclusion in the

component network meta-analysis.
» 38 different componentsidentified

* This represented 437 different combinations of components(!)



Component Trials Arms N Quit OR (95% Crl)
Minimal intervention 58 58 22998 115 i 1.00 (Reference)
Focus

How to quit 226 425 141,707 14,964 —— 1.19 (1.01 to 1.41)
Why quit 152 253 86232 7991 —*— 1.01 {0.88 to 1.16)
Mature

Motivation 231 414 143 488 14 318 == 1.08 (0.96to 1.22)
Adjuvant activities 141 244 90186 9440 i 1.08 (0.94 to 1.23)
Self-regulation 257 483 158,222 16,780 —— 1.05 (0.81 10 1.22)
Behavioral :

Hypnotherapy " 12 701 137 *7 1.56 (0.90 to 2.70)
Guaranteed 19 22 8,877 894 P —— 1.46 (1.15t0 1.85)
Counselling 184 311 72273 D968 ;o —— 1.44 (1.2210 1.70)
Tailoring 228 369 114,089 13120 T 1.11 {0.98 to 1.26)
Biofeedback 27 38 8,511 975 ——— 1.10 {0.89 to 1.35)
Exercise 17 21 3,154 389 _ 0.99 (0.68 to 1.45)
Not guaranteed 10 17 6827 590 e 0.85 (0.55to 1.31)
Provider :

Hypnotist 8 9 589 113 : 1.83 (0.89 to 3.77)
Exercise specialist 8 8 1,107 144 —_— 1.44 (0.82 to 2.52)
Lay health advisor 8 9 2,881 352 - 1.34 (0.94 to 1.92)
Pharmacist 4 T 936 a8z 1.16 (0.45to 2.99)
Physician &1 114 27680 2729 ——— 1.11 (0.88 to 1.40)
Other 22 36 8,386 827 —*— 1.04 (0.76 to 1.41)
Psychologist/counsellor 72 119 22421 3522 — 1.02 (0.85to 1.22)
Nurse (general) 18 27 4,900 466 — i 0.92 (0.68 to 1.27)
Murse (specialist) 16 26 6,836 720 — 0.91 (0.63 to 1.30)
Stop smoking advisar k| 48 17,113 2,321 —_— 0.77 (0.60 to 0.98)
Delivery :

Email 4 T 1.847 202 —-—'— 1.60 {0.92 to 2.80)
SMS 22 26 14,1861 1,191 P 1.45 (1.17 to 1.80)
Audio 11 15 5,039 54T —-— 1.32 (0.91 to 1.92)
App 3 4 1,083 161 : 1.26 (0.62 to 2.57)
VR 5 6 1,293 265 —-— 1.19 (0.7910 1.81)
Group 75 130 15574 3,127 —_ 1.16 (0.96 to 1.40)
Web/computer 50 84 41,002 4,166 ———— 1.08 (0.89 1o 1.31)
Face-to-face 177 338 65,044 7951 o 1.04 (0.86 to 1.23)
Print 170 319 115,067 10,982 - 1.01 (0.88t0 1.15)
Video (interactive) 3 4 1,802 302 ' 0.99 (0.43 to 2.27)
Telephone a4 138 47,029 6,076 — 0.98 (0.83to 1.15)
Individual 185 322 88569 10,077 — 0.90 (0.76 to 1.07)
Video (static) 20 28 10,254 1,163 —_— 0.83 (0.65 to 1.07)
Quitline access 10 14 8,771 823 —_— D.83 (0.62 o 1.12)

0.2
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Results:

Summary forest plot
showing effect estimates for
each component as related
to smoking cessation
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N I H R Applied Research Collaboration
East Midlands

Case Study 2 O
Enamel caries detection and diagnosis:
Network meta-analysis of diagnhostic test
accuracy (DTA) studies




Clinical Review

Journal of Dental Research

2022, Vol. 101(3) 261-269

Enamel Caries Detection and Diagnosis: o inenionl Asocason for Denc

Research and American Association for Dental,
* . - Oral, and Craniofacial Research 2021
An Analysis of Systematic Reviews

Article reuse guidelines:

sagepub.com/journals-permissions

DOE 1011 77002203452 1 1042795
. journals_sagepub.com/homeljdr
T. Walsh''", R. Macey', D. Ricketts?, A. Carrasco Labra**,

H. Worthington', A.). Sutton®, S. Freeman®, A.M. Glenny',
P. Riley', ). Clarkson'?, and E. Cerullo®

* Aim: Undertake a formal comparative analysis of the diagnostic accuracy of 5
technologies to provide a firm foundation on which to base clinical decision
making, clinical guidelines, and policy.

e Review group had just completed 5 Cochrane DTA reviews of individual
technologies to detect caries

* This was the comparative network analysis using evidence from the 5 reviews



Results

* ROC plot of
comparative
analysis of the
5 technologies
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Take Home Messages

* Analyses aim to answer very relevant clinical questions usually beyond
the scope of individual studies

* E.g. Which components/testswork best?
* Moving towards summarising whole research fields

* Extending “standard” network meta-analysis



The CRSU online “Apps”

http://www.nihrcrsu.org/guidance/apps

Or Google “CRSU apps”


http://www.nihrcrsu.org/guidance/apps/

BACKGROUND

Aims of the CRSU

* Provide flexible, timely and appropriate response to specific requests, to support
successful delivery of the complex reviews

* Contribute to building capacity and capability within the research community

Challenge

* Often reviews don’t have experienced statistical support



BACKGROUND (cont.)

e |dentified two barriers:

* Lack of awareness more sophisticated / appropriate synthesis methods existed
e Butthat’s a different talk

* Lack of statistical software expertise to implement methods



BACKGROUND (cont.)

e |dentified two barriers:

* Lack of awareness more sophisticated / appropriate synthesis methods existed
e Butthat’s a different talk

* Lack of statistical software expertise to implement methods

* Solution: Create user-friendly software for the non-expert *



THE CRSU APPS
(http://www.nihrcrsu.org/guidance/apps/)

* Metalnsight: Conducts Network Meta-Analysis

 MetaDTA: Conducts Meta-Analysis of Diagnostic Test Accuracy Studies

* Metalnsight:Covid-19: Proof of concept - tool for exploration, re-analysis,
sensitivity analysis, and interrogation of published meta-analysis. Shadowed
a living systematic review of Covid treatments

* DTA primer: Interactive explorable explanation is designed to teach the
basics of diagnostic test accuracy evaluation


http://www.nihrcrsu.org/guidance/apps/

< C

Load Data

Metalnsight  Home

Data analysis

& crsushinyapps.io/Metalnsight/

User Guide Troubleshooting

Full update history

Privacy notice

a & » T @ )

ou have selected Continuous outcome on the 'Home' page. The analysis page for Continuous outcomes are now displayed.

Qutcome for continuous data:
@ Mean Difference (MD)
O Standardised Mean Difference (SMD)

For treatment rankings, smaller
outcome values (e.g. smaller mean
values for continuous data, or ORs less
than 1 for binary data) are:

@ Desirable
) Undesirable

Model:
@ Random effect (RE)
) Fixed effect (FE)

Select studies to
exclude:

Tips: you can use the data table to help
find the study that you want to exclude.

Open the data table

Kuo 2006

@ Ozcelik 2004
[J Turker 2006

[ Wang 2005

[ Schechter 2006
[ Aydin 2004

Data table (Click to open / hide this panel)

1. Data summary

3. Bayesian network meta-analysis

2a. Forest Plot

Resulis for all studies

Comparison: other vs ‘Placebo’

Treatment (Random Effects Model) MD 95%-CI
Metformin - 2.03 [-2.94;-1.12)
Orli_Sibut — 2.04 [-2.89;-1.18]
Orlistat &= -1.09 [-1.48; -0.70]
Placebo 0.00

Rimonbant -3.76 [-5.52; -1.99]
Sibutramine 1.64 [-1.93;-1.35]

Between-study standard deviation: 0.41 | Number of studies: 24

Number of treatments: 6
All outcomes are versus the reference treatment: Placebo

2b. Comparison of all treatment pairs

2. Frequentist network meta-analysis

2c. Inconsistency

Resulis with studies excluded

Comparison: other vs ‘Placebo’

Treatment (Random Effects Model)
Metformin .

Orli_Sibut -

Orlistat =

Placebo

Rimonbant

Sibutramine

MD 95%-Cl

Between-study standard deviation: 0.37 | Number of studies: 22 |

Number of treatments: 6



Sensitivity
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Patel A, Cooper NJ, Freeman SC, Sutton AJ.
Graphical enhancements to summary receiver
operatingcharacteristic plots to facilitate the
analysisand reporting of meta-analysisof
diagnostic test accuracy data. Research Synthesis
Methods 2020, https://doi.org/10.1002/jrsm.1439.



Usage & Future

* Apps get used worldwide for approx. 800 hours a month total
(mostly Metalnsight and MetaDTA)

* Metalnsight paper cited approx. 50 times since published in 2019

* MetaDTA paper cited 80+ times since publishedin 2019

* NIHR funding until November 2023 for apps (only)

* New features in development......



THANKYOU

http://www.nihrcrsu.org/guidance/apps

Or Google “CRSU apps”


http://www.nihrcrsu.org/guidance/apps/

